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Fig. H. 
The inferior Surface of the fame Petri fycd Bodv, alter 
the Membrane that inclofcd it was taken off 
a The Hole by which it was difco^er'd to be hollow, 
B. The Fiffure by which it was divided, to (hew its 
infide expreftt 

Fig. III. 
C Its Petrified Cells that contained the Bydatides ef 

various Sizes and Figures, expreft at D when taken out. 
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V, Microjcoficd ObferVations on the StruBure of the 
Spleen^ and the Probofcis of Fleas. (By Mr 
Anthony Van Leeuwenhoek, F. Q{. $. 

Delfts June i. 1706. 

AMongftother things it has been obferved s that the 
Spleen is compos 'd of a fpungy fort of Flefh : 
And having examined the Spleens of feveral Sheep 
1 found that the many Fibrous parts, of which it general- 
ly conftfts, and which many fuppofe to be Arteries m& 
Vein*, are in reality no Veins, but are united to, and 
draw their NourKhment from the Membranes in which 
they are radicated, and fpread them&lves into many 
Branches, and 101a with the Fibrous parts, which like- 
wife appear with Roots and branches growing cut of 
the oppofite JWcmbrane,that I could not forbear viewing 
them with aftotiifliment 5 imagining that all the." innu- 
merable JFicrous parts, were conftitut^d to no other end, 
than to protrude the Blood which is conveyed into them 
by the Arteries s which Blood in great quantities is con* 
tain d in the Veins,as may appear in great mcafare in rhofe 
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Veins which referable Arteries $ for the Spleen can have 
»D-LIood conveyed into it, but what is brought to- it 
from the Heart by the Arteries. 

Nov? this Blood which is carryed through the Arteries 
tlapt are Joyned to the Veins, and make the fame Sangui- 
nary Veileis, being tranfported into the great and large 
Veins of the Spleen, cannot, in my opinion, be carryed 
back- again into the Heart with fuchaforce, becaufe the 
Blood that iffues out of the Spleen* is not carryed firft to 
the Heart, but immediately to the Liver, 

This being granted, I conceive that there is a neceffi- 
ty of a 2d motion, to protrude the Blood out of the 
Spleen into the Liver, conftfting herein, that as the Spleen 
in Sheep is in great meafure joyned by a Membrane to the 
Diaphragm and partly to theStomach.as often astheBreath 
is drawn in, the Diaphragm is extended, whereby the 
Spleen iscomprefTed>and the Blood thereby fo forced into 
the great Veflels, that it carries part of it to the Liver,and 
when the Breath exhales, then thofe Fibrous parts are 
freed from that Preflfare which they underwent by the 
the drawing in thereof, and fo by the extenfion of the 
faid Fibrous parts, they more eafily imbibe the Blood out 
of the Arteries. 

Now if the Spleen had not fuch a continual motion, 
the Blood contain d in it would be very little agitated* 
becaufe (as I fuppofe) that the Blood in the Veins of the 
Spleen, is at lead twenty times more than that which is 
contained in the Arteries. 

Which motion fufficiently prevents the Blood from 
ftagnating in the Veins, though the courfe of it be fome* 
what flow, for the Globules of the Blood, as far as I can 
difcover, do always coagulate in order to effeft a Stagna- 
tion of the Blood- 

They alfo fay, that the Spleen does purify the Blood* 
that it may caufe no obftruftion in the Liver 3 but thofe 
Opinions feem ftrange to me, and I would ask the Peo- 
ple 



pie that are of that opinion* where that foul Blood can 
rcmain,fince there are no other PafFages in the Spleen but 
two, viz. one Artery to bring the Blood into che Spiee#, 
and one Vein to carry it out. 

Moreover, I inferred a Glafs Tube into the great 
Vein of the Spleen, and having bound with a Thread the 
Orifice of the Vein, 1 blew into the Tube, and wocder'd 
to lee how much the Spleen fweH y d with it, and when 
I forbore blowing, the Wind return d upon mc, and the 
Spleen funk; which Experiment I tryed feveral times 
with like fuccefs. 

This Experiment is much like the blowing Wind into 
the Lungs of any Animal, which when one leaves oft 
returns back again : But forafrnuch as in the Spleen by 
accident there was a little Hole, we ccuid not produce 
that effed without Propping the Hole with one of cur 
Fingers 5 and this Experiment I have not only repeat- 
ed in the Spleen of Sheep, but alio of Oxen and Cows. 

They fay that the Spleen coni'ifts of a fpungy Flefh, 
I muft own I could not difcover that 5 for I allow of 
nothing to be Flelh, but where the Parts are extended 
in length, and lye in a regular order by one another, and 
fo corapofea Mufcle, and the ends of thefe Flefh Parti- 
cles are joynd in a Membrane, or make a Tendon of a 
Mufcle } whereas the parts of a Spleen (at leaft as they 
appear to me) fetting afide the Fibrous Parts, the Arteries 
and Veins, are compos'd of very fmail Particles, which 
were fo exceeding fine, that I could give you no Figure 
of them 3 and it feemed to me, that as the faid Fibrous 
Parts, fpread themfelves out into an unfpeakable number 
of very fmali Branches, the faid very fmall Particles are 
depending on the Fibrous Parts. 

One cannot fo feparate thefe fmall Particles of the Fi* 
brom Parts, in order to fet them before the fight, but one 
muft break and diflblve not only the very fmall Branches 
of the Veins of the faid Fibrous Parts, bur alfo of the 
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Veins and Arteries themfelves, the more becaufe that 
the Arteries are conveyed'into the Membrane only by the 
very frnall Branches : Yet it happened to me once, that I 
cut a Slice of the Spleen at the thinneft end of it, one 
part of which remain d faftened tothefaid Sp!een,in which 
I cbferved an Artery, wi h feveral of it* Branches, lying 
acroft the fstd Hbrous Part, without being joyned to it* 
only the extream Parts or Branches thereof, as far as I 
cold difcover, infinuated themielves into the Membrane. 

Now that this was really an. Artery, and no Vein, I was 
fully fatUfied, partly becanfc the Tunick or Coat thereof 
was very thick, and partly that it was a Blood Veflel, 
hecaufe the Cavity where it was cut off appeared very 
plain to me, which i could trace almoft through the 
whole length of it 3 befides I imagine that the Veins, by 
reafon of the thinneft of their Tunicks, could not under* 
go fo many Motions or Poftures as I was obliged to pur 
them into, in order to expofe the Fibrous Parts plainly 
$o the fight. 

Thus far had I brought my Obfer vat tofts, which I had 
made only inorder' to review them at any time, but being 
informed that a certain Gentleman having writ fomething 
about the Spleen of a Man, had amongft other things 
sffintrd, that the faid Spleen was not composed of Parti- 
cles of Fiefh 5 and moreover, i having been very free in 
delivering my Thoughts about the Contexture and Mo- 
tion of the Spleen, I thought fit to place a fmall Particle 
(as I had prepaied it) of the Spleen of a Lamb that was 
about a year old before a Mierofcope^ and to caufe a 
little part of it to be Painted, concluding that the Spleen 
of a Man, an Ox or a Sheep, are of much the fame Na- 
ture one with another, though perhaps their Figure either 
in length or thicknds is fomething different -j thus deck- 
ring that 1 fhall not depend upon the Difcftreries of any 
other Perfcn^ 
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Tab* IL Fig L Reprefeuts a very thin and Tmall Slite that 
I had car off the Spleen ofaLamb,from the thinneft part 
of it 5 for.it I had cut off a piece from that part which 
was rncch'thickerit would have made too large a Figure, 

In the fnidFig. '«• is rcprefented by A. B. C. D, E. a 
foall Particle of the Membrane of the Spleen, like otker 
Membrane, but exceeding thick and covered with ano- 
ther that was thinner ; from the inneniioft Membrane 
does'procetH ihe Fibrous Parts that lye between B» B, 
and G. f. and fcem to be torn 'off from the fiuali* parts 

of the ft me. 

The oppofite Membrane 13 rcprefented by O P. having 
alfo' uthe** Fibrous Part> faft^ned in it atX^lk S. T. from 
wfi'encc it plainly appears.; that the Fibfcfqa Parts are one 
and the ilune, tho ;hcy proceed from |wo oppofite- 
MemKrires $ and forafmuch as the Spleen has none of 
thoft Flefn Particles of which the Mufcles ate cotnpos'd; 
and which are the inftrnments ot all Motion; thefe Fi- 
brous Parts, 1 conclude', perform the fame Ufes as the 

Mufcles. 

Here *ve may. fee how wonderfully the Fibrous Parts* 
that are ilfcridydtfcrib'd fceween B R imd ; F. G. fpread 
thefafelves ihro "Blanches, and are again united in Hi L, 
and M L. from whence again they are multiplyed into 
many more fmail Spngs h and I have feldom obffcrved that 
any Merabrane.how thin foever i had dilie&ed it, was 
provided vviih ; fo f w Branches as are here rcprefented 
between B;B. and'G. F 

In the. Fibrous Parts that lye between L M. N. and 
Q. R.S. T.ihere are abundance «f exceeding fmalj 
Particles, very great : Number* o( which were broken. by 
iik ahd caft aways %H which I conclude are ; composed 
cf exceeding fmall" Particles which make the Spleen, and 
which fi?<dl Particles limagin to proceed out of the 
Fibrous Branches, which upon account of their farallftrfr 
appear to me to be little fmall Globules. 
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The Fibrous Branches reprefented by V. V. V. a*e 
thofe that were eut off with a Knife. 

Forafmuch as it was not eafie to difcover with the 
Eye, how the faid Fibrous Parts, with their Branches 
»id Roots, did proceed out of the Membrane, I canted 
the Painter to view a fmall Particle of the fame thro the 
Microfcope, juft as 'twas f aften'd in the ■ Membrane, as 
may be feen in Fig. 2. which Membrane is there repre- 
fented by A. B. as are alfo three. Branches by C. D. . D. E. 
and E.F. All which are united in the Fibrous Branch 
C. H.I. and then we Taw how each of the three faid 
Branches, wkh thofe Parts thereof that 1 .call Roots, were 
proceeding out of the Membrane, as is here fhown 
in Fig.x. between F-K... EL. . D.M.. and C.N. info- 
much that the Painter faid to me, that he never in his 
life faw more Roots with his naked Eye growing out of a 
Tree that was thrown down with the Wind, than he 
faw in this Figure. 

That we may have a more exact Idea of the ttrudure 
of the Spleen, I handled fome parts thereof much more 
gently than I had done the greater, that I might lay the 
Fibrous Parts naked -, after which I placed a fmall Parti- 
cle thereof before a Microfcope, and caufedthe Painter 
to defcribe the fame as well as he could. 

Fig. 3. A. B. C. D. E. F. G. H. I. reprefents a little piece 
of the Spleen, which to the naked Eye wasno-larger 
than a courfe Grain of Sand. In which Figure between 
A. B. and A. J. you don't only fee the fmall Branches 
that fhoot out of the Fibrous Part,which are alfo compos'd 
of much fmaller Parts themfelves, but one difcovered 
alfo in the faid fmall Particle, that it felf in the length of 
it did alfo confift of long Particles like Fibres. Then 
who knows, but each of thofe fine Particles are Tubes or 
VefTels, to convey that ve/y thin Juice or Liquor which 
they receive out of the Membrane, 
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In the faid Fig. between B.C. D. H. L are repr dent- 
ed the exceeding (mall- Branches, with their feverai fmali 
Parts iffuing out q£ the faid Branches j and between E. F, 
and G. there lay a Branch that was airnoft (ingle, upon 
which the Painter has alfo reprefented the round Parti- 
cles growing upon the fame* From which Sight we 
may very well conclude how the Fibrous Parts repre- 
presented in Fig. 1. are compofed, letting aiide the 
Veins and Arteries which run through the fame. 

A few weeks ago there came two Englijb Gentlemen to 
my Houfe, who askt me feme Queftions about the Sting 
of a Flea^ but tho I could not then (how them the fame, 
yet afterwards it happened, that in differing of a Flea, 
in order to take the Heart out of the Body, the Sting of 
thefaid Flea appeard to me much more plainly than I had 
ever feen it before 5 and the more by reafon that I had 
broke off the two Forelegs, which are as it werejoin'd 
to the "Head, and then placed the fore part of the Flea 
beforeihe Microfcope jrfft as if it lay upon its Back 5 by 
which means the Sting of the Flea appear'd fo diftmftly, 
that I my felf could difcover an Orifice in *he>extr<raoi 
part of thefame, and moreover it appear'd to me that it 
had a Cavity throughout; but that which furprized me 
moft was, that theSting of the faid Flea had a Scabbard 
or Sheath, in which the Flea (hut up his Sting when he 
did not ufe thefame, and to pteferve it from any hurt % 
and I imagin that the Flea could fo order his Sting with 
the Cafe thereof, as to place it between his Legs, that it 
might not be entangled in his Hair or Wool when he 
run along. 

This Scabbard of the Flea is divided into 2 parf^ and 
each of them has a Cavity like a Canal, in order to con- 
tain the Sting when thofe Parts are clofe fftut together ; 
but that which was moft remakable to me was, that each 
of thofe hollow Parts,thatcompofe the Sheath or Scabbard 
was compos'd of Parts like the Teeth of a Saw. Theft 
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Tetth, I conclude, are fo made as to indent one within 
another when the Sting is in the Sheath* in order to hin. 
4e* the opening of the iaim ^^ ^ ai^v other time than wheti 
the Flea would make «fe of it : tea* that which fe more. 
we di&overd at the end of each or tlic Scabbard J 
Teeth ftandifg out y which I judge was for no other end 
tb$$ to fhut within one another. 

1 cauie4 the Sting with the Sheath thereof, & as tbey 
appeared through the . MterQ&ope, to be drawn by my 
Painter, to the end, that one may comprehend the bet- 
ter the wonderfel figure of this Inftrument in (q defpi- 
cable a Creature as a Flea is* 

in^fcigi 4>.;L. M.fhews, th>e half of the Scabbard ok the 
fa id Sting, asalfo the Cavity therein, and the Teeth-like 
Saws, and the 3 Teeth at the end of it defcribed by M„ 
In the faid Fjg< 4. N. CX represents the other part of the 
Sheath, that »■ UKewife adorn d with, the fame fort p| 
Teeth. Q^P.is the&iog ittell, placed between both the 
Parts of the Scabbard, and P. reprefents the little Orifice 
or Hole in it. 

ISiow if we fuppofe that each^ of the Parts of this 
Sheath, as alio the Sting it felt* are furmlhed witk divers 
Muicles and Fibres neceiiary; to produce all the motions 
that belong to them, the faid Sheath and Sting may be 
deemed great IqftruaieqtSv i;i companion of thole Mufeles 
that prodRce their Motion;: But then it, we retnp^e our 
Thoughts to thdfp AwwalmUthat many:4wllioi3$ Imaller 
than a Flea, and confider alio tneir refpective Inftrments 
for motion, &c. we cannot but be exceedingly amazed 
at the thoughts thereof. 
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